Bloodstream infection (BSI) continues to be a life threatening condition. The host response to such infection varies from clinical signs. In this study, blood samples were collected from immonocompromised patients having leukemia and immunocompetent patients during onset of fever. blood samples were collected at fever onset to predict gram negative bacteremia and study the relation between virulence factors represented as lipase and protease enzymes production in gram negative bacteremia in comparison to antibacterial resistance profiles. Twenty four (24) feverish in-patients were enrolled in the study. Blood samples were collected and cultured on blood culture media for isolation of gram negative organisms and identified by API 20E technique then antimicrobial susceptibility tests and enzymatic activity of lipase and protease were performed. Gram negative bacteria isolated from blood samples showed high resistance against most of the antibacterial agents used. Even in presence of protease and lipase activity as virulence factors. We concluded that continuous monitoring of antimicrobial resistance is required among in-patients to decrease the risk of bacteremia and resistance.
Introduction
systemic inflammation associated with BSI, such as the criteria defining systemic inflammatory response syndrome (SIRS), derive from the host's innate immune response to invading organisms. This response is characterized by activation of phagocytes and systemic release of soluble mediators of inflammation (Aalto, 2004 ). Gram-negative bacteria play an important role in bloodstream infections about 30% of cases in the ICU are caused by one or another species of klebsiella, E. coli, enterobacter species, and P. aeruginosa (Michael et al., 2014). LPS in gram negative bacteria leads to increases in the expression of immune mediators (Yoshihiko et al., 2008) .
The induction of inflammation by bacterial and viral infections increases cancer risk (de Martel and Franceschi, 2009).
Early recognition of BSI (Blood stream Infection) and administration of appropriate antimicrobial drugs play a crucial role in reducing mortality in communityacquired infections (Aalto, 2004) . If physicians were able to rely on an early indicator of bacteremia, they could restrict their antibiotic prescriptions to the right indications, they could start therapy earlier and they could limit the number of blood samples to be obtained for culture.
Materials and Methods Patients and samples
A total of 24 in-patients with fever onset admitted to public hospitals, private hospitals and Naser Institute hospital, Cairo, Egypt were included in this study. fifteen (15) were cancer patients and 9 were non-cancer patients. Patients on prior treatment with drugs and antibiotics were excluded from the study. Blood samples were drawn by medical staff. Blood samples were collected for bacterial culture in blood culture bottles (BACTEC Peds Plus™/F, Becton Dickinson, Europe, meylan, France) by vein puncture. Contaminated blood cultures or cultures positive for microbial growth other than gram negative bacilli were excluded from the study.
Bacterial strains
In case of positive growth and after incubation for 2-7 days at 37 o C, cultivation was carried out on blood agar plates and MacConkey's agar plates (Oxoid, England) for isolation of gram negative strains only. Identification of isolated organisms from blood specimens was done by macroscopical, microscopical and biochemical examination then identification using API 20E (BioMérieux, France).
Determination of Antimicrobial susceptibility pattern:
Some of the isolated pathogenic bacteria from blood samples were subjected to antimicrobial susceptibility tests using 14 different antimicrobial agents All of these selected (14) antimicrobial agents were supplied from (Oxoid, England). Disks as well as zones readings chart were supplied by Oxoid, England. All of these antibiotics were used as a commercially prepared discs (6mm) in diameter, The content of antibiotic disks were not varied more than the limits set by the National It was performed using Tween-agar plates (Thaler et al., 1997) and Gelatin-agar plates (Collee et al., 1996) respectively.
Statistical methods
The significance of differences between groups was calculated with t-test and statistical significance was designated at the 95% confidence level (two-sided P).
Results
The numbers of different bacterial species and their relative percentages isolated from 24 patients are represented in table 1. Antimicrobial susceptibility of some bacterial isolates recovered from patients:
The susceptibilities of the tested isolates against different antimicrobial agents were determined and the results are shown in tables 2. The frequency percentages of resistant and susceptible bacterial isolates against different antimicrobial agents which are classified according to mechanism of action are presented in fig. 1-3 . Fig. 1which showed the results of 7 tested antimicrobial agents acting on the inhibition of cell wall synthesis .It is clear that, the highest resistance frequency percentage for β-lactam antibiotics was observed with: Ampicillin/Sulbactam (SAM) 80%, Amoxicillin/Clavulanic acid (AMC) 66.66%, Cefotaxime (CTX) 60%, then Cefepime (FEP) 46.66%, Ceftazidime (CAZ) 46.66%, Tazobactam/Piperacillin (TZP) 40%. On the other hand, Imipenem (IPM) showed no resistant phenotype for the tested isolates but intermediate resistant reaction 26.66%. Some other antibiotics play an important role in the inhibition of protein synthesis, fig.2 , showed that most of the tested strains were resistant to Gentamycin (CN) and Tobramycin (TOB) 73.33% followed by 33.33% were resistant to Amikacin (AK),all previous antibiotics belonged to aminoglycosides group. Meanwhile, resistance to Chloramphenicol (C) was represented by 40%. In case of antibiotics which act on inhibition of nucleic acid synthesis, the results in fig.3 showed a high percentage of resistance among the isolated gram negative bacilli against Levofloxacin (LEV) 73.33% then Ofloxacin (OFX) 66.66%. Sulphamethoxazole/Trimethoprim (SXT) as a type of antibiotic acts on inhibition of folic acid synthesis 80% of the isolates were resistant and 20% were intermediately resistant to it .Also, there was significant p-value = 0.0086, 0.0198 and 0.05 for AMC in E. coli strains, for TOB in Pseudomonas strains and SAM in Acinetobacter strains respectively. 
Activity profiles of lipase and protease enzymes of selected bacterial isolates recovered from patients:
Lipase and protease enzymatic activities were determined for some tested organisms. The antimicrobial susceptibility testing of these isolates against some antimicrobial agents was also previously determined. The summarized data for lipase and protease enzymatic activities, resistance prevalence of each test organism against different tested antimicrobial agents are presented in table 3. It was clear that there was relationship between some virulence factors of tested bacterial isolates and severity of infection protease enzymatic activity. 
Discussion
Bloodstream infection (BSI) continues to be a life threatening condition. Juan et al., 2013 reported that prevalence of bacteremia for all neutropenia and fever events was 24.3% and Gram-negative bacteria were predominant (65%), the ratio of isolates of gram negative and gram positive was 2.2. The most frequently isolated bacteria were Pseudomonas sp. (21.6%). Many studies associate bloodstream infection in cancer patients with Gram-negative bacteria. Amongst Gram-negative organisms, Escherichia coli was the most common isolate; in immunocompromised patients, twice as many BSIs were caused by Pseudomonas aeruginosa and Enterobacter cloacae Bos et al., 2013.
In this study for feverish patients the prevalence of E. coli was 41% followed by Klebsiella pneumoniae 23% then Pseudomonas sp. 27%, while for other feverish patients Klebsiella pneumoniae prevalence was 41% followed by E. coli 38% then Pseudomonas sp. 14%. Neutropenic patients with bacteremia, in particular those with gram-negative bacteremia, appear to have a relatively high risk of complications and lethal outcome which is clearly higher than the risk of adverse outcomes associated with unexplained fever Engel et al., 2005.
Annette et al., 2014 reported that Granzymes are serine proteases released by cytotoxic lymphocytes and induce cell death in virus-infected cells and tumor cells. However, granzymes also exist extracellularly in the blood circulation of patients with autoimmune diseases and infections and may contribute to inflammation. Human granzyme K (GrK) binds to Gramnegative bacteria and to lipopolysaccharide (LPS), a Gram negative bacterial cell wall component. In conclusion, GrK modulates the innate immune response against LPS and Gram-negative bacteria and may contribute to the pathogenesis of diseases associated with a local or systemic bacterial infection. Bloodstream infections (BSIs) and antimicrobial resistance (AMR) are worldwide health care problems causing substantial patient morbidity and mortality. Tamer et al., 2011 reported that Gram-negative bacteria accounted for 61.7% of total pathogens isolated from blood cultures. One major concern associated with gram-negative pathogens is the emergence of (extended-spectrum betalactamase) ESBL-producing strains. These strains are resistant to all betalactam antimicrobial agents except cephamycins and carbapenems. Isolation of multidrug-resistant ESBL-producing K. pneumoniae strains has been described, especially in ICUs Rebuck et al., 2000. Increased rates of multidrug-resistant Gramnegative strains have been highlighted among Enterobacteriaceae and nonfermenting Gram-negative rods, despite discontinuation of fluoroquinolone-based antibacterial prophylaxis for neutropenic patients. In addition, antimicrobial resistance and/or the inadequacy of empirical antibiotic treatment have been frequently linked to a worse outcome in cancer patients with bloodstream infections caused by Gram-negative isolates Trecarichi and Tumbarello, 2014 .
In this study, 15 samples were selected for antimicrobial susceptibility test. The frequency percentages of resistant and susceptible bacterial isolates against different antimicrobial agents which are classified according to mechanism of action are presented in .It was clear that, the highest resistance frequency percentage for β-lactam antibiotics was observed with:
Ampicillin/Sulbactam (SAM) 80%, Amoxicillin/Clavulanic acid (AMC) 66.66%, Cefotaxime (CTX) 60%, then Cefepime (FEP) 46.66%, Ceftazidime (CAZ) 46.66%, Tazobactam/Piperacillin (TZP) 40%. On the other hand, Imipenem (IPM) showed no resistant phenotype for the tested isolates but intermediate resistant reaction 26.66%. Some other antibiotics play an important role in the inhibition of protein synthesis, showed that most of the tested strains were resistant to Gentamycin (CN) and Tobramycin (TOB) 73.33% followed by 33.33% were resistant to Amikacin (AK), all previous antibiotics belonged to aminoglycosides group. Meanwhile, resistance to Chloramphenicol (C) was represented by 40%. In case of antibiotics which act on inhibition of nucleic acid synthesis, the results showed a high percentage of resistance among the isolated gram negative bacilli against Levofloxacin (LEV) 73.33% then Ofloxacin (OFX) 66.66%.
Sulphamethoxazole/Trimethoprim (SXT) as a type of antibiotic acts on inhibition of folic acid synthesis 80% of the isolates were resistant and 20% were intermediately resistant to it . Also, there was significant p-value = 0.0086, 0.0198 and 0.05 for AMC in E. coli strains, for TOB in Pseudomonas strains and SAM in Acinitobacter strains respectively.
Among the bacterial isolates recovered from other patients, Nine (9) isolates were selected for antimicrobial susceptibility test . With 7 antibiotics acting on the inhibition of cell wall synthesis, it was clear that the highest percentage of antibiotic resistance of nine bacterial strains was against Ampicillin/Sulbactam (SAM) 100%, Amoxicillin/Clavulanic acid (AMC) 88.88%, Cefotaxime (CTX) 88.88%, Ceftazidime (CAZ) 88.88% then Cefepime (FEP) 77.77%, Tazobactam/Piperacillin (TZP) 66.66% , finally Imipenem (IPM) showed resistant reaction 33.33%.
Some other antibiotics play important role in the inhibition of protein synthesis. It was clear that most of the isolates were resistant to Tobramycin (TOB) 66.66% , Gentamycin (CN) 55.55% and 22.22% were resistant to Amikacin (AK), all previous antibiotics belonged to aminoglycosides group. Resistance to Chloramphenicol (C) was represented by 33.33%.
In case of antibiotics which act on inhibition of nucleic acid synthesis, the results showed a high percentage of resistance among the tested strains against Levofloxacin (LEV) and Ofloxacin (OFX) 66.66%. With Sulphamethoxazole/Trimethoprim (SXT) 77.77% of the treated isolates were resistant and 11.11% were intermediately resistant to it. Extracellular or surface localization of virulence determinants is an important attribute of pathogenic microorganisms. The past decade has seen significant research advances in defining the steps and identifying the necessary machinery for protein secretion from bacterial cells Stephen et al., 2004. Correlations were clear within bacterial isolates recovered from leukopenic patients as For E. coli (n=6), isolates recovered from patients howed high protease enzymatic activity and antimicrobial resistance reaching 78.6%.
While those without protease activity were isolated from patients with antimicrobial resistance reaching 71.4%. For Klebsiella pneumoniae (n=4), isolates recovered also showed lipase enzymatic activity with antimicrobial resistance reaching 78.7%. For Pseudomonas species, showed protease and lipase activities. For Pseudomonas species (n=3), isolates recovered showed protease and lipase enzymatic activities.. For Acinitobacter baumannii (n=2), isolates recovered from patients showed lipase enzymatic activity with p-value= 0.04 and antimicrobial resistance reaching 78.7% .While, for bacterial isolates recovered from other patients, there was no clear correlation, except for no.24Pseudomonas fluorescence there was positive lipase and protease activity.
